Introduction
The etiological agents responsible for acute dysentery vary according to patient population and geographic location. [1] Worldwide, Campylobacter, Shigella and Salmonella are the most commonly isolated bacterial agents from dysenteric patients. [1] At our centre, shigellosis is responsible for 3.58% of all cases of diarrhoea, and Shigella flexneri is the predominant agent accounting for 58.3% of all cases of shigellosis. [2] Diagnosis of shigellosis using conventional stool culture is often met with lower sensitivity and the minimum turnaround time is 48-72 h. [3] In majority of cases, diagnosis remains obscured due to inappropriate sample collection, delay in transportation, prior antimicrobial therapy, presence of low number of organisms and competition from other commensal flora. In recent years, molecular techniques have shown a high sensitivity and specificity compared to the conventional culture technique. [4, 5] The most widely used target for Shigella identification is invasive plasmid antigen H (ipaH) locus, which is also present in enteroinvasive Escherichia coli (EIEC). [4] No suitable enrichment medium for Shigella Gupta, et al.: Improved detection Shigella using EC medium PCR October-December 2016 After 12-15 h of enrichment in EC medium, 2 ml of the broth was used for DNA extraction by centrifugation and boiling in TE buffer (20 mmol Tris-HCl, 2 mmol EDTA, pH 8.0) as described previously. [7] PCR was performed targeting ipaH gene as described previously. [9] Positive (DNA from S. flexneri serotype 6 strain) and negative control (distilled water instead of template DNA) were included with each run.
To determine the analytical sensitivity of the protocol, pooled stool samples from healthy adults were spiked with a serologically confirmed S. flexneri serotype 6 or Shigella sonnei or Shigella dysenteriae type 1 or Shigella boydii to achieve a final concentration ranging from 2.5 to 2.5 × 10 7 colony forming units (CFU)/ml. Briefly, 0.5 ml of pooled stool sample from a healthy adult and 100 µl of suspension of control strain of serial dilutions was spiked into 4.5 ml of EC medium. To know the inhibitory effect of the stool samples, a parallel set of normal saline tubes was inoculated with control strain. These were incubated and subcultured on MA and XLD, and the DNA was extracted as described above. All the data were analysed using SPSS Inc. (Released 2008. SPSS Statistics for Windows, Version 17.0. Chicago: SPSS Inc.) (significance level of P < 0.05)
Results and Discussion
The analytical sensitivity (in CFU/ml) of culture was 2.5 × 10 4 for S. flexneri serotype 6 and 2.5 × 10 5 CFU/ml for S. sonnei, S. dysenteriae type 1 and S. boydii. The analytical sensitivity (in CFU/ml) of IpaH PCR was 2.5 × 10 2 for S. flexneri serotype 6 and 2.5 × 10 3 CFU/ml for S. sonnei and dysenteriae type 1 while S. boydii was not detected [ Table 1 ]. A similar detection limit (2 × 10 2 CFU/ml) was earlier observed by Dutta et al. using IpaH PCR target. [4] The culture isolation has lower sensitivity and longer turnaround time. Use of molecular techniques directly on the stool samples overcomes these problems but can lead to false negative PCR results due to the presence of PCR inhibitors in the stool. [10] In the current study, we were able to show that the enrichment in EC medium was a useful technique in increasing the sensitivity of the PCR by allowing bacterial multiplication as well as dilution of PCR inhibitors. Similar observation was recently made by Ojha et al. in which they saw that 4 h enrichment was better than a 0 h inoculation in detecting Shigella spp. by PCR. [5] The ipaH PCR and culture isolation for Shigella spp. performed in 302 consecutive stool samples received in the Enteric Laboratory. The mean age group of these patients was 32.6 (±standard deviation 21.3) years ranging from 1 month to 86 years. The male to female ratio was 7:3 and a ward to OPD ratio was 4.6:5.4. Majority of these patients presented with acute diarrhoea (70.9%) followed by ulcerative colitis (10.3%), acute dysentery (4.6%) and pyrexia of unknown origin (3%) as shown in Table 2 . Culture detected Shigella spp. in 7 cases (2.32%) while PCR using ipaH was positive in 15 (4.97%) cases (P < 0.001). Of the 15 cases detected by PCR, culture grew S. flexneri serotype-6 in 6 cases while in the remaining 9 PCR positive cases there was no growth of Shigella spp. Among these 9 PCR positive and culture negative cases, the pooled E. coli DNA from culture plates was subjected for ipaH to rule out PCR positivity due to EIEC. However, the PCR was negative in all these 9 pooled E. coli samples. We noted false negative ipaH PCR in enrichment broth in one patient whose stool culture showed growth of Shigella boydii. The PCR from culture isolate was also negative and this case could be due to the absence of ipaH plasmid in the strain. [11] Since multidrug-resistant Shigellae have emerged as a therapeutic challenge, early and accurate diagnosis of shigellosis along with accurate antimicrobial therapy will help in reducing the duration of illness, bacillary shedding and ultimately leading to decrease in morbidity and mortality associated with shigellosis. [12] [13] [14] [15] Currently, the major limitation of PCR is its inability to provide antibiogram. Future studies must be aimed at evaluating resistance markers for commonly used antibiotics by PCR and incorporate the same in the form of multiplex PCR along with primary identification.
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